Point mutations in both transforming and non-transforming codons of the N-ras proto-oncogene of Ph+ leukemias.
The distribution and frequency of point mutations in the first and second coding exons of the N-ras proto-oncogene was examined in 6 cases of Philadelphia positive (Ph+) hemopoietic malignancies. To increase the detection sensitivity of the mutations and to estimate more accurately the frequency of abnormal alleles in the hemopoietic cell population, a polymerase chain reaction (PCR)/shotgun cloning/double stranded DNA sequencing method was used. Mutations activating the ras oncogenes involving codon 61 were observed in 5 out of 6 cases; in one of these cases (CML3), mutation at codon 61 involved a two base transition. Mutations involving codon 59 were also observed in one case (CML1). In longitudinal studies of 3 cases of chronic myelogenous leukemia samples obtained at the time of initial diagnosis and 5 to 7 years later, a multiplicity of mutations were detected at the time of initial diagnosis prior to any therapy. In one case (CML3), a mutation in codon 61 detected at diagnosis was still present 5 years later, in a second case (CML1) a mutation in codon 61 appeared during the course of the disease and persisted for at least one year, and in the third case (CML2) a mutation in codon 61 was present at diagnosis but absent 5 years later. In one instance (CML1) a mutation in codon 59 was present at the time of initial diagnosis but was not detectable in later samples. Several other point mutations leading to aminoacid changes were scattered predominately through the second exon but were not consistently detected in longitudinal studies on cells from the same patient. The data suggest that there is considerable genetic instability in the 2nd exon of N-ras in the myeloid leukemias but in every case a small subset of cells contains the mutations and these cells do not have a proliferative advantage.